Females live longer than males: role of oxidative stress.
One of the most significant achievements of the twentieth century is the increase in human lifespan. In any period studied, females live longer than males. We showed that mitochondrial oxidative stress is higher in males than females and that the higher levels of estrogens in females protect them against ageing, by up-regulating the expression of antioxidant, longevity-related genes. The chemical structure of estradiol confers antioxidant properties to the molecule. However, the low concentration of estrogens in females makes it unlikely that they exhibit significant antioxidant capacity in the organism. Therefore we studied the mechanisms enabling estradiol to be antioxidant at physiological levels. Our results show that physiological concentrations of estrogens activate estrogen receptors and the MAPK and NFKB pathway. Activation of NFkB by estrogens subsequently activates the expression of Mn-SOD and GPx. Moreover, we have demonstrated that genistein, the most abundant phytoestrogen in soya, reproduces the antioxidant effect of estradiol at nutritionally relevant concentrations by the same mechanism, both in healthy ageing and in Alzheimer's disease. We conclude that estrogens and phytoestrogens up-regulate expression of antioxidant enzymes via the estrogen receptor and MAPK activation, which in turn activate the NFkB signalling pathway, resulting in the up-regulation of the expression of longevity-related genes.